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ABSTRACT 
 
This study was conducted to determine and compare milk 
chemical composition of Nubian and Saanen goats. 20 samples of 
milk were collected from 10 lactating Nubian goats (group A) and 10 
lactating Saanen goats (group B), that are grazing in the same area; all 
of them were in the first stage of lactation. 
These samples were examined to determine the pH, density, 
total solids water content, protein, fat, lactose and minerals (Ca and 
P).  
The results of this study indicate that, there were nonsignificant 
differences  at  (P≥ 0.05) between the milk of the two groups in pH, 
density, total solids, water content, protein, fat, lactose and minerals 
(Ca and P). 
 
 
 
 
 
  ﺔـــﻼﺻــﺧ
 
 
اﺟﺮﻳﺖ هѧﺬﻩ اﻟﺪراﺳѧﺔ ﻟﺘﺤﺪﻳѧﺪ وﻣﻘﺎرﻧѧﺔ اﻟﺘﺮآﻴѧﺐ اﻟﻜﻴﻤﻴѧﺎﺋﻲ ﻟّﻠѧﺒﻦ آѧﻞ ﻣѧﻦ اﻟﻤѧﺎﻋﺰ 
ﺗѧﻀﻢ ( أ ) اﻟﻨﻮﺑﻲ وﻣﺎﻋﺰ اﻟﺴﻌﺎﻧﻴﻦ ﺣﻴﺚ ﺗﻢ ﺗﺘﻘﺴﻴﻢ اﻟﻤﺎﻋﺰ ﻓѧﻲ ﻣﺠﻤѧﻮﻋﺘﻴﻦ ، اﻟﻤﺠﻤﻮﻋѧﺔ 
ﻋѧѧﺸﺮة ﻣѧѧﻦ ( 01)ﺗѧѧﻀﻢ ( ب)ﻋѧѧﺸﺮة ﻣѧѧﻦ اﻟﻤѧѧﺎﻋﺰ اﻟﻨѧѧﻮﺑﻲ اﻟﺤﻠѧѧﻮب ، واﻟﻤﺠﻤﻮﻋѧѧﺔ ( 01)
ﺬﻩ اﻟﺤﻴﻮاﻧﺎت ﺗﻌﻴﺶ ﻓﻲ ﻣﻨﻄﻘﺔ واﺣﺪة وهѧﻲ ﻓѧﻲ ﻋﻤѧﺮ اﻟﻤﺎﻋﺰ اﻟﺴﻌﺎﻧﻴﻦ اﻟﺤﻠﻮب وآﺎﻧﺖ ه 
  .اﻧﺘﺎﺟﻲ واﺣﺪ 
( أ ) ﻋﻴﻨﺎت ﻣﻦ اﻟﻤﺠﻤﻮﻋѧﺔ ( 01)ﻋﻴﻨﺔ ﻣﻦ اﻟﻠﺒﻦ ﻣﻦ اﻟﻤﺠﻤﻮﻋﺘﻴﻦ ( 02)ﺟﻤﻌﺖ 
واﺧﺘﺒﺮت هﺬﻩ اﻟﻌﻴﻨﺎت ﻟﻤﻘﺎرﻧﺔ اﻻس اﻟﻬﻴﺪروﺟﻴﻨﻲ ( ب)ﻣﻦ اﻟﻤﺠﻤﻮﻋﺔ ﻋﻴﻨﺎت ( 01)، و 
اﻟﻼآﺘѧﻮز  ، اﻟﻜﺜﺎﻓﺔ ، اﻟﻤﺤﺘѧﻮى اﻟﻜﻠѧﻲ اﻟѧﺼﻠﺐ اﻟﻤѧﺎﺋﻲ ، اﻟﺒѧﺮوﺗﻴﻦ ، اﻟѧﺪهﻮن ، ﺳѧﻜﺮ HP
  ( .ب)و ( أ ) ﻟّﻠﺒﻦ آﻞ ﻣﻦ اﻟﻤﺠﻤﻮﻋﺘﻴﻦ ( اﻟﻜﺎﻟﺴﻴﻮم واﻟﻔﺴﻔﻮر)واﻟﻤﻌﻌﺎدن 
ﺑѧﻴﻦ (  أ > 50.0)اوﺿﺤﺖ ﻧﺘﺎﺋﺞ هﺬﻩ اﻟﺪراﺳﺔ ﻋﺪم وﺟﻮد اﺧﺘﻼف ﻣﻠﻤﻮس ﻋﻨѧﺪ 
ﺎﻓѧﺔ ، اﻟﻤﺤﺘѧﻮى اﻟﻜﻠﻜѧﻲ اﻟѧﺼﻠﺐ ﻟѧﺒﻦ اي ﻣѧﻦ اﻟﻤﺠﻤѧﻮﻋﺘﻴﻦ ﻓѧﻲ اﻻس اﻟﻬﻴѧﺪروﺟﻴﻨﻲ ، اﻟﻜﺜ
  ( .اﻟﻔﺴﻔﻮراﻟﻜﺎﻟﺴﻴﻮم و)اﻟﻤﺎﺋﻲ ، اﻟﺒﺮوﺗﻴﻦ ، اﻟﺪهﻮن ، ﺳﻜﺮ اﻟﻼآﺘﻮز واﻟﻤﻌﺎدن 
  
INTRODUCTION 
The sudan is endowed with several indigenous breeds of goats.  
Among the indigenous Sudanese breed of goats is the Nubian goat 
breed, which is the only specialized milk breed (Hassan and Elderani, 
1990), and is among the best dairy goat in Africa (Devendera and 
Mcleaory, 1982).  
The goat plays a substantial economic role in the livehood of 
many sudanese families and sometimes called poor man’s cow. Poor 
families own the Nubian goat and they reared  for daily family needs 
of milk and meat. 
Foreigen breed like Saanen goat have been imported to tropical 
countries  and used with success in the improvement of milk yield 
quality of indigennous goats (Williamson and Payne, 1974 ). It  is best 
known as the Holstein of the goat world, producing a high quantity of 
milk with somewhat  low fat level.  
Milk like other important nutrients contains essential dietary 
constituents including water, protein, carbohydrate, fat, vitamins and 
minerlas in optimal amounts to maintain health and growth of young 
animals and  humans. 
  Goats milk has special  attributes such as high digestible fat and 
protein, the highest digesttibility of protein is of importance to infant 
diets and  kids as well as to invalid and convalescent diets, in addition 
goat milk tends to have a better buffering quality, which is good for 
the treatment of ulcer (Brendelaug and Abrahamsen, 1986). 
        In general there is scantly information on the gross composition 
of goat milk particularly in the tropical breed and very little 
information has been avilable concerning the milk chemical 
composition of indigenous  breeds. 
Therefore, the aim of this study is to study the chemical 
composition of Nubian goat milk compared to that of Saanen goat 
milk under the same climate, nutrition and  the stage of  lactation.  
 
 
 
 
 
 
 
 
 
  
CHAPTER ONE 
LITERATURE REVIEW 
1.1. The Chemical Composition of Milk: 
Milk is a complex nutritious product of mammary gland 
secretion containing water, protein, fat, carbohydrate mainly lactose, 
minerals and vitamins. Among all food, milk is the most complete and 
most balanced in its nutritional contents  
1.1.1. Water content of milk: 
The amount of water in milk reflects the nutritional balance of 
milk which makes milk as a  whole of  greater nutritional value than 
the value of its individual nutrients. The water content of goat milk 
ranged from 88 to 90% (Bencini and Pulina, 1997).The water content 
of Nubian goat milk was found to be 88.05%, which was lower than 
that of Saanen goat milk which was found to be 88.44% (Gol and 
Abdalla, 1997). While,  Michel (1991) found that the average value of 
water content of cow milk was 88% whereas the water content of ewe 
milk was found to be 79.64% (Mackenzie, 1980). 
 
 
1.1.2 Protein content of milk: 
The protein content of milk is divided into casein and whey 
protein. In general the distribution of the different components of goat 
milk protein are similar to that  of cow milk (Barnet and  Frederick, 
1992). The concentration of protein in goat milk was found to range 
from 2.46 to 3.70% (Auqasha and Al-Jiborry, 2002).  
The milk protein content of Nubian goat (3.66%) was found to be 
higher than the protein content of Saanen milk (3.02%) (Barnet and 
Frederick, 1992). However, cow milk protein is similar to goat milk 
protein, which was found  to be 3.29% (USDA, 1990). While the milk 
protein percentage of ewes was found to range from 2.38 to 6.05% 
(Kirst, 2002). 1.1.3.  Lactose content of milk: 
Lactose is a disaccharide consisting of one molecule of glucose 
linked to one molecule of galactose. It is the only sugar found in milk. 
Lactose content of goat milk was found to range from 4.1 to 5.2% 
(Auqasha and Al-jiborry, 2002). The average lactose content of 
Saanen milk was 4.26%, it is lower than lactose content of Nubian 
goat  milk which was found to be 4.7% (Daniel   et al., 1999). The 
average content of cow milk lactose was found to be 4.8, (Harold, 
1990). Whereas the average lactose of ewe milk was found to be 
5.35% (David, 1999), which is higher than goat and cow milk. 
1.1.4. Fat content of milk: 
Fat is predominantly composed of trigycerides, which consist of one 
molecule of glycerol, to which three molecules of fatty acids are 
attached. (Renner, 1982). Concerning goat milk it differs from cow 
milk in that it contains more of essential fatty acids and it has greater 
percentage of medium and short chain saturated fatty acids. These 
differences suggest that the fat of goat milk may be more readily 
digested by infants than that of cow milk.  The fat content of goat milk 
was found to be in the range between 3 to 6%. Milk from Nubian 
breed appears to be slightly richer in fat content than the milk of 
Saanen breed. The average value of Nubian goat milk was found to be 
4% while in Saanen  the means average value of milk fat was found  
to be 3.2% (Daniel et al., 1999) 
The average value of fat content of cow milk was found  to be 
4% (Foley et al., 1972). Whereas, sheep milk fat content is higher than 
goat and cow milk which  was found to be 6.5%  (Cole, 1966).   
 
 
 
 
1.1.5.  Minerals content of milk: 
Goat milk has the highest minerals contents compared to that of cow 
milk. Jenness (1980), Desjeux (1993) and Belewu (2002) reported 
that, goat’s milk provides a great amount of calcium and phosphorus. 
1.5.1.  Calcium content of milk: 
Calcium content of goat milk was found to be o.13%. (Kon, 
1972, Warner, 1978 and Meschy, 2002). It was very close to that of 
cow milk  (the value of cow milk Ca was found to be 0.12%) 
The mean concentration of Ca in milk of Nubian goats was 
found to be  0.14% while  the average value of Ca  in milk of Saanen 
goats was found to be 0.10%,  which  is  lower  than  Nubian goat  
milk  (Csapo et al., 1986). 
Sheep milk was found to have calcium content of 0.2% 
(William, 1990), which was higher than that of goat milk.  
1.5.2. Phosphorus content of milk:  
The true absorption coefficient  (TAC) of phosphorus is higher 
in  goat milk  than in milk of other ruminant species. The average 
value of phosphorus in goat milk was found to be in the  range 
between 0.065% to 0.088% (Sawaya et al., 1984).  While cow milk 
phosphorus has lower value than goat milk, which was found to be 
0.023% (Dronen, 1990). 
The average value of  phosphorus content of Nubian goat milk 
was found to be 0.086%, which was found to be  higher than 
phosphorus content (0.080%)  of  Saanen  goat  millk (Csapo et al.,  
1986). 
1.2. Factors affecting milk composition: 
Goat milk composition varies appreciably according to the 
genetic congfiguration, nutritional factors, stage of lactation, season, 
and parity.  
1.2.1. Genetic configuration: 
Within each species there are great genetic differences due to 
breeds. Goat milk composition likewise can have great differences, 
depending on the breed. Majid et al. (1994) reported that, there was 
differences in milk yield and milk composition between goat breeds. 
Milk yield is highest for Alpines and lowest in Nubians, on average, 
the Swiss breeds (Alpines, Saanen and Toggeburg) produced 59 Kg 
more milk than the other breeds.  
Clark and Sherbon (2002) stated that, milk from Nubians goat  
was more likely to contain a high type genetic variant than milk from 
Alpine goat.  
 
Alessandro et al. (1995) found that, Anglonubian goat produced 
more concentrated milk than Saanen goats, and reported that the total 
solids and solids non fat were affected by breed.  
Sollberger and Schaeren (2003) found that, there were 
significant differences between Brienz and Saanen goats in the fat and 
protein content of milk, this was attributed to differences in the  
breeds  studied. 
1.2.2.   Nutrition: 
The proper nutrition, combined with balance ingredients in the  
diet, according to the stage of goat life are the major contributing 
factors that affect directly the quality and quantity of milk production 
in goat (Farzana, 2005). Warner (1978) reported that good feeding 
particularly in high energy intake, tend to stimulate milk yield and the 
solids not fat percentage and to lower the fat percentage, while energy 
shortage in the diet tend to decrease milk yield and to increase fat 
content (Moran-Fehr, 1981). Su-Ankuo et al. (2002) found that, 
adding bypass fat to Saanen dairy goat rations can increase the 
percentage of milk protein, lactose and total solids. Rousselot (1997) 
found that, increacing fiber in feed intake tend to increase milk fat.  
1.2.3. Stage of lactation: 
Within species, within breed, the stage of lactation was found to 
influence the chemical composition of milk  (Voutsinas et al., 1990 ) 
Fat content in goat milk was found to change from 2.7% in mid 
lactation to 4.6% during the last week of lactation, and also protein 
content was found  to increase from 3  to 4.2%  (Voutsinas et al., 
1990). 
Robinson (1997) found that milk protein in Holsteins cow 
declined from 4% in the first week of lactation to about 2.7% by  the 
fifth  week 0f  lactation, then showed a slow increase to as high as 
3.8% by the end of the lactation.  
Many components in ewe or goat milk as in cow milk, 
especially fat and protein, are high in colostrum in early lactation, 
much lower thereafter, until they rise again at the end of lactation 
(Anifantakis and Kandarakis, 1980). 
 
Ahmed and Siham (2002) concluded that, the calcium levels 
were lowest in second lactation compared to mid lactation.  
Chlepko (2003) found that, daily milk yield decreased with 
advancing lactation in goat, milk fat and milk protein varied in a 
negative correlation with milk yield. 
1.2.4.  Season: 
Seasons have been shown to have an effect on milk composition 
of the major and minor components of milk  (Renner, 1982). 
Daniel et al. (1999) reported that seasons affected significantly 
the composition and the physico-chemicals properties of goat milk 
.For all goat breeds  components were higher in Autumn.  
1.2.5.  Parity 
Differences due to parity, number of lactations or age of animal 
can have a  significant effect on  gross milk composition, and the yield 
levels (Casoli et al., 1989). 
  Milk protein percentage in cow milk tends to decline from first 
lactation to stabilize by the fourth or fifth lactation  (Robinson, 1997). 
Zoa Mboe et al. (1997) found that Saanen milk yield was high 
in the first parity, he also found that fat and protein percentage 
increased until 17 months, then decreased to the lowest value at 25 
months of age and then increased at 32 months of age  to levels which 
were stable till 50 months of age. 
 
                    
 
 
CHAPTER TWO 
MATERIALS AND METHODS 
2.1. Back ground about the study area and the animals:  
This research was carried out in Alhalfaia which is situated at 
khartoum north, in May 2004 during the summer season.  
Two different breeds of goat were chosen for this study: Nubian 
goats and Saanen goats. 
2.2. Animals grouping and samples collection:  
2.2.1. Animals grouping: 
The animals were grouped into two groups named A and B. 
group A consists of ten lactating Nubian dairy goats. Group B consists 
of ten lactating Saanen dairy goats. Their  age range  between 12 to 18 
months  and they were all at the first stage of lactation.  
All animals were in good health. Feeding regimes were the 
same for all animals,they were all given the same feed, each animal 
was fed ½ Kg of sorghum straw and 2 Kg of fresh berseem (Medicago 
Sativa) daily for two weeks as an adaptation period. 
 
 
 
2.2.2.  Samples collection: 
Samples of milk were taken from ten lactating Nubian and 
Saanen goats in 100 ml vial in the morning. 
Milk samples were kept on ice, and then transported 
immediately to the laboratory. Density and the pH were immediately 
determined. The rest of the samples were deeply frozen at -20ºC until 
they were analyzed for water content, lactose, protein, fat, total solids, 
calcium and phosphorus. 
2.3. Chemical analysis: 
2.3.1. Density measurement: 
      The density was determined by using a lactometer. 
Equipments used: 
- Cylinder  
- Thermometer 
- Lactometer 
Procedure: 
The sample was heated at 20ºC, then it was mixed well by 
gently inverting the sample bottle 3 times. Sufficient milk was poured 
into the cylinder and the lactometer was inserted. Then the lactometer 
was placed into the milk such that it does not touch the sides of the 
cylinder, until the lactometer stationary, after that the lactometer was 
taken to reading. The room temperature was recorded. 
Calculations:  
C.L.R : corrected lactometer reading  
2.3.2. pH determination:  
The pH value was determined using the pH-meter  
2.3.3. Water content and dry matter determination: 
The water content was determined according to the method 
described by (Davis, 1959). 
Principle: 
Moisture is removed from the samples by heating at 103ºC in a 
force draught oven for three hours. 
Equipments: 
-  Force draught oven                     
-  Glass or metales dishes  
Procedure:  
A clean dish and lid were heated in an oven for one  hour, and 
then the dish and the  lid were cooled and weighed. Thereafter, 5 g of 
milk were weighed into the dish and heated in the oven for three hours 
with the lid slightly ajar. After that the dish with its contents were 
transferred to a desiccater with the lid on and allowed to cool to room 
temperature, then reweighed again. 
Calculations: 
A – B Moisture %   =   A X 100 
BDry matter %= A X 100 
Where: 
A:  is the original sample weight  
B:  is the sample weight after heating metal dishes with lids  
2.3.4. Protein determination: 
Protein  was  determined  using kjeldahl method, according to 
AOAC (1985). 
Principle: 
The basic idea of the test is that the sample to be tested is 
broken down with sulphuric acid with the help of a catalyst copper 
sulfate (CuSO4) and potassium sulfate (K2SO4), which will raise the 
boiling point. The process will convert the nitrogen present into 
ammonia nitrogen. The ammonia is then released by the addition of 
sodium hydroxide (NaOH), distilled and absorbed in boric acid. The 
access boric acid is then titrated. 
Equipments:  
-  Kjeldahl flask. 
-  Kjeldahl distillation flask. 
-  250 ml conical flask. 
-  100 ml graduated cylinder. 
-  Distillation equipment. 
-  Burettes and pipettes. 
-  Cleaning pads (paper). 
Reagents: 
-  H2SO4(S.G.1.84). 
-  CuSO4 (catalyst). 
-  K2SO4 (catalyst). 
-  NaOH 40%. 
-  HCl (10 normal). 
-  NaOH (10 normal). 
-  Kjeldahl indicator (it was prepared by dissoloving  0.1g   
of methylene blue in 80 ml 96% alcohol. Thereafter, 50 
ml of the methyl-red was mixed with 25 ml of the 
methylene blue solution. 
Procedure: 
10 ml of milk were weighed in kjeldahl flask, then 30 ml 
sulphuric acid and 20 gm of the catalyst CuSO4 and K2SO4 were 
added to the flask and mixed carefully. Then the flask was placed over 
a low flame for 5-10 min. After the flask was cooled to room 
temperature 20 gm K2SO4 were added and the heating was continued 
for one hour. The mixture was cooled to room temperature and 100 ml 
of D.W were added to the contents in the kjeldahl distillation flask, 
then transferred to a 250 ml flask and distilled water was added to 
adjust the volume to 250 ml. The percentage of nitrogen was 
determined using a macro kjeldahl apparatus. 10 ml of 10 N 
hydrochoric acid were placed in a 250 ml conical flask and an 
indicator was added. The flask was placed under the condenser so that 
the tip of the outlet tube was below, the surface of the hydrochloric 
acid, then the funnel of kjeldahl flask was opened violently so that the 
40% NaOH was ran down the side and did not mix with the kjeldahl 
distilling flask. The distilling flask was connected to the condenser 
quickly to avoid the escape of the ammonia. Then ammonia was 
titrated with 10 N NaOH until the color appeared. 
 
Calculations: 
0.0014 x 6.38 x (X – Y) x 100 x 100 Protein  (g/dl)= T  
Where: 
X =  ml of HCl used in the titration of the ammonia. 
Y=  ml of NaOH. 
T=  Weight in grams of the milk used in the analysis. 
 
2.3.5. Lactose determination: 
     Lactose was determined using anthrone reagent (Richars, 1959). 
Principle:  
The permanent green coloration that a solution of anthrone in 
concentrated H2SO4 gives with carbohydrate is the base of this 
sensitive quantitative method for estimation of lactose. 
Reagents: 
Anthrone reagent: (it was prepared by  dissolving 150 mg of 
anthrone in 70% v\v H2SO4 98% w\w).  
Standard solution: it contains 188 mg of lactose/ml.  
Procedure: 
1 ml of milk was pipetted in 500 ml volumetric flask, then 
diluted to 500 ml with distilled water (D.W) thereafter, 0.5 ml was 
transferred by a pipette to a boiling test tube containing 10 ml of ice 
cold anthrone reagent and remained for 5 min. Then the tube was 
placed in an ice-bath for 30 min. till the green color developed. The 
optical density (O.D) was read using a spectrophotometer at 625 nm. 
Calculations:  
O.D of the test        Lactose (mg/ml)= O.D of the standard X Standard  concentration  
 
2.3.6. Fat determination: 
        Fat was determined by using Gerber method ( Marshal, 1993). 
Principle: 
       The basic principle of Gerber method requires the use of 
concentrated sulphuric acid which will dissolve the solids not fat part 
of the milk and cause the fat to form a continuous phase during 
centrifugation. More over the heat generated from the reaction will 
help the fat formation.  
 Equipments: 
-  Milk pipette, calibrated to deliver 10.94 . 
-  Gerber tube. 
-  Lock stopper. 
-  Centrifuge. 
-  Water bath. 
-  Cleaning pads (cotton). 
-  10 ml pipettes. 
-  1 ml pipettes. 
Reagents: 
-  Sulphuric acid with density 1.82 at 15.5 C° (90%) 
concentra-tion) for milk testing. 
- Amylacohol with density 0.82 to 0.88. 
Procedure: 
10 ml of concentrated H2SO4  ( specifc gravity 1.82 at 15.5°C) 
were measured into Gerber tube, then 10.94 ml of milk sample were 
added . Amylalcohol (1 2 ml) were added to the  mixture ,  followed 
by the addation of D.W. The contents were thoroughly mixed till no 
white particles  could be seen. The Gerber tube was centerifuged at 
110 rpm  for 4 - 5  minutes, and the tubes were then transferred to a 
water-bath adjusted at 65ºC for three minutes. The fat percent was 
then read out directly from the fat column.  
2.3.7. Calcium determination: 
        Calcium was determined according to Chapman and pratt (1961). 
 
 
 
Principle: 
         The sample is ashed and the soluble mineral constituents were 
dissolved in hydrochloric acid (HCl). The calcium content is 
determined by titeration with ethylene diamine tetra acetate (EDTA). 
 Reagnts: 
-  4 N NaOH 
- Meroxide indicator (0.5 g of ammonium purpurate was 
mixed with 100 g of powdered K2SO4) 
-  0.01 N EDTA 
Procedure: 
      1 gm of milk  was ashed. Then 5 ml of N HCl  were added. 
Thereafter,  the mixture was placed  in a  sand  bath for 10 minutes, 
then it was filtrated in a 100 ml flask  and completed to 100 ml with 
D.W. Thereafter, 2 ml of the  mixture were taken and placed in 50 ml 
conical  flask. Then ten  ml of D.W. were added to the contents in the 
flask. 5 drops of 4N NaOH were added with small amount of 
meroxide indicator giving a pink color, The contents of the flask were 
titrated with 0.01N EDTA until the color change to  a violet color, 
indicating the end point. 
Calculations: 
T.R X N (EDTA) X D.F X  M. wt X 
100 Ca (%)    = 
106 X S X 2 X valency 
 
Where: 
 T.R        = Titration reading. 
 N (EDTA)= Normality of EDTA. 
 D.F       = Dilution factor. 
 M.wt       = Molecular weight of the element estimated 
 S        = Sample weight 
2.3.8. Phosphorus determination: 
           Phosphorus was determined by using vanadate molybdate-
yellow  method according to Chapman and pratt (1961). 
 Principle: 
          The sample is ashed and the soluble mineral constituents were 
dissolved in hydrochloric acid (HCl). The phosphorus content is 
determined by spectrophotometer at 470 nm.  
Reagents: 
          Ammonium molyodate ammonium vanadate in nitric acid  was 
prepared  by dissolving 22.5 g of (NH4)6 MO7O24. in 400 ml of water. 
1.25 g of ammonium vanadate were dissolved  in 300 ml of boiling 
water. Then ammonium vanadate solution was added to the 
ammonium molybdate solution and cooled to room temperature. 250 
ml of concentrated nitric acid were added and diluted to 1 liter in the 
pust. 
          Phosphate standard was prepaed by  dissolving  0.2145 g of 
KH2PO4 and diluted to 1 liter with distilled water. This solution 
contains 50 ppm phosphorus. 
Procedure: 
       1 gm of milk  was ashed. Then 5 ml of N HCl were added. 
Thereafter,  the mixture was placed  in a  sand  bath for 10 minutes, 
then it was filtrated in a 100 ml flask  and completed to 100 ml with 
distilled water. Thereafter, 2 ml of the mixture were transferred to a 50 
ml volumetric flask. Then 10 ml of the ammonium molyodate 
ammonium vanadate reagent were added, mixed and diluted to 
volume and was mixed again. For the preparation of the standard 
curve 5, 10, 15, and 20 ml of P stantadard  soluuion (50 mg/ml) were 
placed in a series of 25 ml volumetric flasks,  2 ml of the  extracted 
sample were transferred to a 50 ml volumetric flask. Then 10 ml of the 
ammonium molybdate-ammonium vanadate reagent were added to 
each one of the flasks and all flasks were completed to 25 ml with 
D.W. Thereafter, the result were obtained by using spectrophometer at 
470 nm.  The density of color was read. P concentration was 
determined from a curve made from standards (P concentration on the 
X axis and the absorpance on the Y axis).   
Calulations: 
Sample concentration X dilution factor 100 P(%) = Sample weight X 106 
100   
106 Is the factor used to convert mg/g to %   
 
2.4. Statistical analysis: 
Data generated was subjected to staistical package for social 
sciences (SPSS). Means (± SD) were tested using one factor analysis 
of variance (ANOVA), (Mead and Gurnow, 1993).  
 
CHAPTRE THREE 
RESULTS AND DISCUSSION 
 
This study was carried out to determine and compare the 
chemical composition of Nubian and Saanen goats milk. Various 
parameters including PH, density, water content, total solids, Protein, 
lactose, fat and minerals (Ca and P) were analyzed.        
3.1. pH:  
The pH values of Nubian goat milk compared to that of Saanen 
goat milk in the present study are presented in Table (1) and Fig. (1).  
The mean pH value of Nubian goat milk (6.70 ±0.04) was 
nonsignificantly lower (P≥ 0.05) than that of Saanen goat milk (6.72 ± 
0.06).  This is might be due to the fact that the pH of the milk must be 
in a limited range because the an extrachanges in the pH result in an 
alteration in the physiochemical properties of the milk.  
 
 
 
 
  
 Table (1): The milk composition  of  Nubian and Saanen goats 
 
Parameters  Nubian goat milk Saanen goat milk 
Ph 6.70±0.04  a 6.72±0.06 a 
Density 1.029±0.00 a 1.028±0.00 a 
Water content % 88.05±0.33 a 88.22±0.32 a 
Total solids% 11.95±0.33 a 11.78±0.35 a 
Protein % 3.26±0.30 a 3.12±0.08 a 
Lactose % 4.44±0.32 a 4.39±0.26 a 
Fat % 3.53±0.27 a 3.39±0.28 a 
Calcium % 0.12±0.01 a 0.11±0.01 a 
Phosphorus % 0.077±0.00 a 0.072±0.00 a 
 
Values are described as mean ± SD ( N = 10). 
Means ± SD within the same row having the same superscript 
letters are nonsignificant different at (P≥ 0.05) based on using 
one factor analysis of variance.    
 
 
 
 
Fig.(1): pH values of Nubian and Saanen goats milk 
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3.2 . Density: 
 
 The density of Nubian goat milk compared to Saanen goat milk 
in the present study is presented in Table (1) and Fig. (2).   
 The mean value of Nubian goat milk density was 1.029 ± 0.00 
showed nonsignificant difference (P≥ 0.05) compared to that of 
Saanen goat milk 1.028 ± 0.00.  This might be due to the fact that the 
density depends mainly on the percentage of the milk constituents 
which had been in a limited range for the two groups in this study.  
3.3. Water content:  
As shown in Table (1) and Fig. (3). The water content of 
Nubian goat milk (88.05 ± 0.33%) was nonsignificantly lower (P≥ 
0.05) compared to that of Saanen goat milk (88.22 ± 0.32%).  These 
findings are in agreement with (Gol and Abdalla, 1997) who fonnd 
that, the water content of Nubian goat milk was found to be 88.02%, it 
was nonsignificantly lower than the water content of Saanen goat milk 
which was found to be 88.44%.                 
The water content of Nubian and Saanen goats milk in the 
present study lies within the range of 88 % to 90% as reported by 
(Bencini and Pulina, 1997). 
Fig. (2): Density values of Nubian and Saanen goats milk    
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fig. (3): Water content of Nubian and Saanen goats milk 
 
3.4. Total solids: 
The result of the total solids of Nubian and Saanen goats milk in 
the present study are presented in Table (1) and Fig. (4). The mean   
value of total solids of the Nubian goat milk (11.95 ± 0.33%) was 
nonsignificantly higher (P≥ 0.05) compared to that of Saanen goat 
milk (11.78 ± 0.35%). These findings are in agreement with (Gol and 
Abdalla 1997) who fonnd that, the total solids content of Nubian goat 
milk was found to be 11.98%, it was nonsignificantly higher than the 
total solids content of Saanen goat milk which was found to be 
11.56%. 
The total solids of Nubian and Saanen goats milk in the present 
study lies within the range of 10 to 12% as reported by (Jenness 1980, 
Ensminger and Parker, 1986). 
3.5. Protein: 
Table (1) and Fig. (5) show the results of protein content of 
Nubian and Sannen goats milk in the present study, which were found 
to be     3.26 ± 0.30% and 3.12 ± 0.08% respectivly. The Nubian goat 
milk showed nonsignificantly higher (P≥ 0.05) value compared to that 
of Saanen goat milk. These findings are in agreement with (Barnet and 
Frederick, 1992) who reported that the milk protein content of Nubian  
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Fig. (4): Total solids content of Nubian and Saanen goats milk 
goat (3.66%) was found to be nonsignificantly higher than the protein 
content of Saanen milk (3.02%). Similarly Sulieman  and El Shafei, 
(1984) found that there are nonsignificant differences between the 
milk protein content of Nubian goat (3.1%) and Saanen goat (3.0%). 
The protein content of Nubian and Saanen goats milk in the 
present   study lies within the range of 2.46 % to 3.7 % as reported by 
(Auqasha and   Al-Jiborry, 2002).  
3.6. Lactose:  
The levels of lactose of Nubian and Sannen goat milk in the 
present study are 4.44 ± 0.32% and 4.391 ± 0.26% respectively as 
shown in Table (1) and Fig. (6). The mean values of lactose content of 
Nubian goat milk showed nonsignificantly higher (P≥ 0.05) value than 
that of Saanen goat milk. These findings are in agreement with 
(Daniel  et al., 1999) who reported that the lactose content of Nubian 
goat milk  (4.7%) was found to be nonsignificantly higher than that of 
Sannen goat milk (4.26%). 
The lactose content of Nubian and Saanen goat milk in present     
study lies within the range of 4.1 to 5.2% as reported by (Auqasha and 
Al-Jiborry, 2002). 
            Fig. (5): Protein content of Nubian and Saanen goats milk 
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Fig.(6): Lactose content of Nubian and Saanen goats milk  
 
 
3.7. Fat:  
  The results of the fat content of Nubian and Sannen goat milk in 
the present study are  presented in Table (1) and Fig. (7).  
        The mean values of fat content of Nubian and Saanen goat milk 
were 3.53 ± 027 % and 3.39 ± 0.028 % respectivly. The Nubian goat 
milk showed higher fat content than Saanen goat milk but the 
difference was not statistically significant (P≥ 0.05). These findings 
are in agreement with (Daniel et al., 1999) who reported that milk 
from Nubian goat appears to be slightly richer in fat content (4%) than 
the milk of Saanen goat (3.2%). Also Sulieman  and El Shafei (1984)  
reported that the milk fat of  Nubian goat was 3.3% nonsignificantly 
higher than the milk fat content of Saanen goat which was found to be 
2.9%. 
  The fat content of Nubian and Saanen goats milk in the present 
study lies within the range of 3.0 to 6.0% as reported by (Renner, 
1982). 
3.8.Calcium: 
The results of the Ca content of Nubian and Saanen goats milk in the 
present study are 0.12 ± 0.01% and 0.11 ± 0.01% respectively as 
presented in Table (1) and Fig. (8). Nubian goat milk showed 
nonsignificantly higher (P≥0.05) Ca content than that of Saanen goat 
milk. 
   
Fig. (7): Fat content of Nubian and Saanan goats milk 
 
 
                             Nubian                            Saanen 
 
These findings are in agreement with (Csapo et al., 1986), who 
reported that, the mean concentration of Ca in milk of  Nubian goats 
was found to be 0.14% while the average value of Ca in milk of 
Saanen goat was found to be 0.10%, which is lower than Nubian goat 
milk. 
The Ca content of Nubian and Saanen goat milk in the present 
study lies within the range of  o.13% as reported by. (Kon, 1972, 
Warner, 1978 and Meschy, 2002). 
 3.9. Phosphorus: 
The mean values of P content of Nubian and Sannen goat milk 
in the present Study are 0.077 ± 0.00 and 0.072 ± 0.00 as shown in 
Table (1) and Fig. (9). The Nubian goat milk showed nonsignificantly 
higher (P≥ 0.05) P content than Saanen goat milk. These findings are 
in agreement with (Csapo et al., 1986) who reported that, the average 
value of phosphorus content of Nubian goat milk was found to be 
0.086% which was found to be nonsignificantly higher than 
phosphorus content (0.080%)  of  Saanen  goat  milk. 
P content of Nubian and Saanen goats milk in the present study 
lies with the range of 0.065 % to 0.088 % as reported by (Sawaya  et 
al., 1984). 
Fig. (8):Calcium content of Nubian and Saanen goats milk 
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Fig. (9): Phosphorus content of Nubian and Saanen goats milk  
 
 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSION 
 
                  Nubian                          Saanen 
It was concluded from this study that the breed has 
nonsignificant effect on the chemical composition of milk, although 
Saanen goats produce higher amount of milk compared to Nubian 
goats. 
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